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ROCKWOOD «aibomeatic 
belt tightening MOTOR BASES 


INCREASE COMPRESSOR CAPACITIES — 
SAVE POWER — SAVE BELT WEAR. 


It is hard to realize that a so simple, inexpensive and easy-to-make 
change in the mountings of the motors of your belted compressors 
will make so big a difference. YET THOUSANDS OF COMPRESS- 
OR USERS HAVE MADE THE CHANGE AND FOUND THA! 
THEY HAVE INCREASED CAPACITIES AS MUCH AS 10 
TO 15%. 


All you have to do is to replace your old fashioned, fixed center moto 
slide rails with Rockwood automatic-belt-tightening moto 
bases. The change costs little and takes but a few hours to make 
YET IT DEFINITELY ASSURES MORE COMPRESSOR OUT: 
PUT. And, at the same time, it eliminates maintenance and practic 
ally doubles the life of the belts. 


MODERNIZE YOUR COMPRESSORS NOW—BRING THE . 
UP TO DATE—IMPROVE THEIR PERFORMANCE-—‘SAV 
ON BELTS AND POWER. Rockwood bases are available for ™ 
mediate delivery from stock. , 


ROCK WOOD MANUFACTURING COMPANY 


V BELTS 
HEAVES 


tOCKWOOD PAPER PULLEYS 
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ON THE COVER 


UR cover picture shows a man-made 
c geyser that, until a few years ago, 
pted regularly in Northern Michigan. 
i was caused by releasing the pressure of 
an old hydraulic compressor, one of a few 
hat were operated on this continent. The 
atus was in the form of an inverted 
iphon, with the compression chamber 
about 350 feet below the surface. When 
chamber was filled with water and the 
lief valves were opened, a 6-inch stream 
water was thrown 100 to 150 feet in the 
i, producing the spectacular effect 
n in our photograph. The compres- 
r was penned in service in 1906 to furnish 
apressed air for the Victoria Mining 
any located about 15 miles from 
Ontonagon in the Lake Superior copper 
district. The mine was abandoned around 
1923, but the compressor was used for a 
time in 1929 to supply air for the con- 
struction of a hydroelectric project. The 
_ photograph was taken by H. P. Westervelt 
of Menominee, Mich., and was a prize 
winner in our recent cover contest. 


s 
IN THIS ISSUE 
ETTER transportation facilities 
among the nations of the Western 
Hemisphere are sorely needed to further 
the war effort and to stimulate trade after 
peace is declared. Our leading article, 
North to Fairbanks—South to Rio, tells 
what is being done to solve the problem. 


s 
foe story of the most important pe- 
troleum conduit so far projected in this 
country is told in The “Big-Inch’’ Pipe 
Line. Upon this carrier the East will de- 
pend for a large portion of its fuel oil next 
winter. Construction crews have been 
breaking records in its laying, having put 
a much as 9 miles of the 24-inch pipe 
underground in a day. 
os 
AREY HOLBROOK and Ferenz Fe- 
dor have collaborated in a word-and- 
picture portrait of a group of little-known 
Americans in the mountains of New 
Mexico. It is called Pedro’s Land. Al- 
though it has nothing to do with the fields 
We ordinarily cover, we believe most of 
oi readers will find it interesting. 
: * 
HEN Kipling wrote, “Take me 
somewhere east of Suez,”’ he prob- 
tbly little dreamed that one day the Ger- 
Mans would be striving with all their 
tilitary might to gain control of the 
Poa is the gateway from Europe to 
the Orient. A short article reviews its 


ow 


oe 
\ THE article Steel Company 200 
Old, we present a brief history of 
lor-Wharton Iron & Steel Com- 
A more extensive account of this 
Operations appeared in our Jan- 
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North to Fairbanks — South to Rio 
Roland B. Hall 


Bridge Photo from Railway Age 


HE need of solidarity among the 

nations of the Western Hemisphere 

has awakened the public to another 
pressing need—that of better transporta- 
tion facilities between the Americas. Al- 
though concerted efforts have been made 
to ease a critical situation, the movement 
of war supplies and essential materials has 
absorbed ship capacities at the expense of 
regular commerce. This condition, to- 
gether with a shortage of materials and 
machinery in Latin America, has resulted 
in a sharp change in the economic pattern 
of these countries. 

One desirable outcome of the war is the 
greatly stimulated interchange of goods 
among the Latin-American nations. The 
spirit of international codperation is far 
more evident now than ever before and has 
brought about an increasing number of 
treaties which further encourage trade be- 
tween neighboring republics. Although 
inter-Latin-American commerce is boom- 
ing, the lack of adequate transportation 
has been a persistent obstacle to the de- 
velopment of the countries. A large-scale 
attempt is now being made to solve the 
problem through the expansion of road 
and rail facilities, the shortage of ships giv- 
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impetus to the construction program. 
"Ait transport as a means of carrying on 
8 among the various nations of the 
lestern Hemisphere must not be over- 
Wked. Already the airplane has made it 
msible to deliver machinery and supplies 
laccessible mines and plantations that 


‘iia not be reached in any other way. It 


*xpedited the movement from one 
ity to another of government officials 
portant missions, and has proved a 
to both North- and Latin-American 
Sssmen. However, it is upon land 
lortation that most of the burden 
‘and upon it depends the future. 
t mations to the south of us are 
[storehouses of strategic materials, 
yaraulic power so abundant through- 
atin America, where fuel is scarce in 
Ry instances, will serve to facilitate 
evelopment of industries based on 
Mineral and agricultural resources. 
Mingsten, antimony, bauxite, man- 
&, chromium, mercury, nickel, mica, 


U. S. Public Roads Administration 


manila fiber, rubber, and silk—all are 
available and are of great potential military 
value. But in many cases lack of transport 
has prevented opening up these vast 
sources of supply. It is therefore not sur- 
prising that the Latin-American republics 
have manifested such whole-hearted en- 
thusiasm for the Pan American Highway 
that has been underway for the past 
twelve years. It will mark the end of the 
isolation era and greatly stimulate enter- 
prise and industry. Foreign capital has 
been and will be required in most of the 
countries to carry the program to its con- 
clusion, the same as in the case of the 
large steel mill now building in Brazil. In 
this connection it is to be remembered that 
the industrial growth of the United States 
was encouraged for years by the large- 
scale investment of European capital, 
which never imperiled our independence 
nor dictated our national policies. 

From the time of the Spanish con- 
quistadores to the present, the Central 


BELOW THE RIO GRANDE 


Travel and transport facilities in Central 
and South America include some of the 
fastest and also the slowest means 
known to mankind. They range from 
the clipper ships of Pan American Air- 
ways to the oxcarts of Costa Rica and 
the llama freight carriers of Bolivia. 
Shown at the upper left is the palatial 
ship ‘Santa Lucia’ of the Grace Line 
anchored in the Guayas River near 
Guayaquil, Ecuador. A high railroad 
bridge in Chile is at the lower left. 


and South American nations have relied 
almost entirely upon ships to export raw 
materials and to import necessary com- 
modities from other nations, including 
neighboring republics. In Brazil, for ex- 
ample, the coastal cities below the bulge 
depend altogether upon steamers for the 
interchange of their products. Except for 
air lines, there is no other way of shuttling 
back and forth. Today, if all the bottoms 
available for their trade were sunk or im- 
mobilized, these countries would have in- 
adequate means of maintaining their com- 
mercial relations. 

In this connection it is interesting to 
examine the highway and railroad maps 
of South and Central America. With few 
exceptions all the main arteries lead to the 
seaports—the centers of trade. Until 
the Pan American Highway was planned, 
little effort was made to connect the in- 
dividual countries by an adequate system 
of land transportation. This is under- 
standable, for in many cases the geography 
has made such undertakings practically 
impossible without modern machinery and 
the assistance of foreign capital. 

The Pan American Highway was con- 
ceived in 1923 at the conference of the 
American Republics at Santiago, Chile. 
Further meetings were held and plans 
made, but actual construction did not be- 
gin until 1930. As first laid out, it was to 
connect the capital cities of the various 
republics, but later it developed into a 
huge project calling for a highway system 
about 16,000 miles long extending from 
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United States, Mexico, and Central ¢ o™® CHICAGO 
America, down the west coast of South et U 


America to Valparaiso, Chile, across 
Argentina, and northward through Uru- 
guay and to the present terminus at Rio de 
Janeiro, Brazil. In addition to the main 
international route, many thousands of 
miles of roads will connect the large cities 
of the nineteen countries involved. The 
Simon Bolivar Highway will link Bogota, 
Colombia, and Caracas, Venezuela, with 
the principal route in the northern part of 
the South American continent, while a 
network of roads in the southeastern area 
will interconnect the capitals of Argentina, 
Uruguay, Brazil, Paraguay, and Bolivia. 

Approximately 90 per cent of the entire 
system is completed and can be used dur- 
ing the dry season. Some idea of the cost 
involved can be gained from the fact that 
a large percentage of the loans made to 
Latin-American countries by the Export- 
Import Bank of the United States since 
1940 has been spent in the construction of 
new roads and the improvement of existing 
ones. These loans have reached a total of 
$767,000,000. and are being augmented by 
considerable funds appropriated by the 
republics themselves. Cuba and the 
Dominican Republic, although they will 
obviously not figure in the international 
highway, have received grants of $50,000,- 
000 and $2,000,000, respectively. These 
and other islands, including Puerto Rico, 
as well as the Yucatan Peninsula of Mex- 
ico, will constitute “‘transmarine”’ routes 
to Florida in the event the suggested ship- 
ferries bridging the water gaps are put in 
operation. 

Owing to the exigencies of the times, 
plans to dedicate the Pan American High- 
way on October 12, 1942, both to com- 
memorate the 450th anniversary of the 
discovery of America by Columbus and to 
symbolize the spirit of codperation exist- 
ing among the republics of the Western 
Hemisphere, have been dropped. How- 
ever, everything is being done to push this 
greatest of international traffic arteries 
to completion with the least possible de- 
lay. All available roadbuilding equip- 
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PAN AMERICAN HIGHWAY 


‘The dotted line shows the route of the 
16,000-mile intercontinental highway 
and its principal connecting links in 
the countries to the south of us. Con- 
struction was started in 1930, and ap- 
proximately 90 per cent of the system is 
now in condition for use during dry 
weather. 


ment has been called into service, in- 
cluding much modern machinery that has 
been exported to Latin America in the 
past few years. However, in the.case of 
some of the countries the purchase of large 
quantities of machinery has not been 
justified because of the low cost of labor. 
Furthermore, local manufacture of cement 
in Mexico, Argentina, Brazil, etc., is an 














4 NEW YORK 


° 
WASHINGTON 


important contribution to the road-con- 
struction program. 

In the United States and Canada, all 
but the northernmost end of the Pam 
American Highway is open to traffic. From 
Fort St. Joh, B. C., to Fairbanks, U. 5. 
Army Engineers have been struggling ™ 
a wilderness and against adverse weather 
in constructing what is being referred to 8 
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SECTIONS OF THE HIGHWAY 


In the picture below, tractors are at 
work cutting a road in a hillside. The 
other views show stretches of the high- 
way in Mexico (right), in Guatemala 
(lower right), and at an elevation of 
20,000 feet between La Paz and Palca 
in Bolivia. 


U. S. Public Roads Administration Photos 


the Alcan (Alaska-Canada) Highway. 
Never before has a road job been tackled 
with grimmer determination and encoun- 
tered greater difficulties. But men and ma- 
chinery are conquering the forests, the 
sloughs, and the roaring rivers, and the 
indications are that trucks will be running 
over the last-remaining section in North 
America before the close of 1942. The U.S. 
Public Roads Administration is expected 
to grade and to improve this military high- 
way, which will ultimately serve as an 
outlet for the fabulous mineral wealth of 
Alaska and encourage the development of 
the great Northwest. 

In South America, long stretches of the 
route are already in regular use, and what 
is known as the Inter-American Highway 
—that part that extends from the United 
States-Mexico border to a point below the 
Panama Canal—is about two-thirds fin- 
ished. This section will be approximately 
3,250 miles long and will pass through the 
capital of Mexico and of every Central 

ican country, except that of Hon- 
duras. There it will connect with an exist- 
mg road leading to Tegucigalpa, the 
capital. 

The quickened tempo of the United 
Nations’ war effort has emphasized the 
Mportance of the Inter-American High- 
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way. The early completion of this trans- 
portation link is vital to hemispheric de- 
fense, because it will make it possible to 
rush men and supplies by truck from rail- 
head in Mexico at the Guatemalan border 
the entire length of Central America for 
the protection of the Panama Canal or to 
repel an invasion of the hundreds of miles 
of seacoast. To bring this about in the 
meantime, an emergency program has 
been authorized that provides for the 
construction of temporary roads between 
the Mexico-Guatemala border and the 


Panama Canal to link the 1,000-odd miles 
of permanent highways already in service 
there. It is estimated that 600 miles of 
pioneer roads will be required to accom- 
plish this. Designed to be passable and no 
more, the latter will vary from 10 to 16 
feet in width and will have a gravel sur- 
face 8 inches deep. Grades of 10 per cent 
will be permissible. Contracts for the 
project were awarded to several United 
States contractors who have put thou- 
sands of men to work closing the gaps. 
The prospects are that the entire stretch 
will be open to traffic in 1943. As this is a 
military operation, none of the funds made 
available for the permanent highway—a 
grant of $20,000,000 by the Export-Import 
Bank and a $10,000,000 appropriation by 
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THE ALCAN HIGHWAY 


Construction of the Alaska-Canada 
Highway is being rushed to compietion 
for military reasons, but in future years 
the thoroughfare will be a great boon 
to businessmen, tourists, and sportsmen. 
Below is pictured a pontoon bridge 
thrown across a river to enable men, 
uipment, and supplies to reach more 
anak construction points. It will 
later be replaced by a permanent 
structure. The other view shows a sec- 
tion of the highway through heavy 
timber. Side ditches provide drainage, 
and surfacing material has been ap- 
plied so that traffic can make use of the 
roadway during the spring thaw. 


the Central American Republics—will be 
drawn upon for this purpose. It has been 
announced that the U.S. Public Roads 
Administration will codperate with the 
Central American governments in con- 
verting the pioneer roads into permanent 
sections. 

Mexico’s highways are both extensive 
and modern. This is a fortunate circum- 
stanéé in view of the difficulties facing the 
engineers that are in charge of the con- 
struction of the temporary roads through 
Central America, where rough country and 
lack of transportation facilities are hinder- 
ing factors. United States motorists, of 
whom some 281,000 visited Mexico in 
1941, can testify to the progress made 
there by the highway builder in recent 
years. Automobile traffic grew noticeably 
with the opening of the first section of the 
Pan American system from Laredo, Tex., 
to Monterrey, Mexico, in 1929, and again 
with the improvement of the 770-mile 
route south of Monterrey. This stretch 
was formally opened in July, 1936, and 
made through travel to Mexico City pos- 
sible. 

Sr. Carlos Bazan, Mexico’s Director 
General of Highways, reported at the 
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March, 1942, convention of the American 
Road Builders Association that the Mexi- 
can government has prepared a new 
budget for the construction of highways 
that calls for an expenditure of approxi- 
mately $33,000,000. The figure is nearly 
three times that appropriated for the 
same purpose in any previous year. Senor 
Bazan has estimated that about 60 per 
cent of this amount will be allocated for 
roads essential to defense. Most of the 
remainder will be spent in maintaining 
existing roads and bridges. 

Foreign Commerce Weekly, a publica- 
tion of the U.S. Department of Commerce, 
reports that, in order to expedite com- 
pletion of the highways now underway, in- 
cluding the Inter-American Highway be- 
tween Mexico City and Guatemala, the 
Export-Import Bank has agreed that the 
credit of $30,000,000 extended to Mexico 
in November of 1941 may be expended in 
installments exceeding $10,000,000 a year. 
The same weekly has recently announced 
the opening to traffic on June 6 of the 
longest suspension bridge in Central 
America. The Puente Cuscatlan, as it is 
known, is 1,350 feet long and spans the 
Lempa River in the Republic of Salvador. 





U.S. Army Signal Corps Photos 


It was built by a United States firm, and 
work on it was begun in March 1940. The 
entire cost of $700,000 was defrayed by 
the Government of Salvador. 

Heretofore, Salvador’s network of roads 
has been sharply divided by the Lempa 
River and its flood plain, and a trip by 
motor from San Salvador, the capital, to 
the important port of La Union-Cutuco 
on the Gulf of Fonseca—terminus of all 
rail communication between the United 
States, Mexico, and Central America— 
has entailed crossing the Lempa by ferry. 
Consequently, the bridge not only is a 
vital link in the Pan American Highway 
but also an important factor in the eco- 
nomic life of Salvador. 

Even after inauguration of through 
traffic over the Inter-American Highway 
there will still remain difficulties, and these 
will have to be overcome before the Pan 
American system can be said to be in the 
final stages of completion. For example, 
between the Panama Canal and the north- 
ern part of Colombia lies a 300-mile strip 
of jungle that is largely unmapped. Con- 
siderable exploration will be necessary 
before actual’construction on a permanent 
road can be undertaken in that region. 
Should this section be delayed beyond 
expectation, it would be possible to g0 
around the barrier for the time being 
by ship ferry to nearby ports in either 
Colombia on the Pacific or Venezuela 08 
the Atlantic. 

Progress on the projected 8,000 miles 
of the main Pan American route in South 


America is encouraging at the present 


time, for the long gaps are : 

shorter and the short gaps are closing. 
Although the remaining links in Colombia 
are largely finished, that country has 
announced a road-expansion program for 
the coming year that will involve the 
expenditure of approximately $5,000,000. 
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In Ecue lor, work on the Cuenca-Loja 
section «° the highway was begun in 1941 
but was slowed down because of labor 
troubles and other difficulties. However, 
acomprehensive schedule of roadbuilding, 
fnanced by a $900,000 loan made in 1940 
by the Export-Import Bank, is now under- 
way. 

The coastal routes of Peru are among 
the best on the continent and that nation’s 
part of the Pan American network has 
been completed. About 70 per cent of it is 
asphalted, and the remainder is largely 
gurfaced with cemented gravel. The 
fnished section of Peru’s great trans- 
Andean highway, which is independent of 
the international system, reaches an 
altitude of 13,000 feet and for the first 
time makes it possible for the people and 
industries on the Pacific Coast to be in 
continual communication by roadway 
with the rich but latent resources of Peru’s 
Amazonian jungles east of the Andes. 
The highway now being pushed farther 
eastward through the wilderness of the 
headwaters of the Amazon will, upon ar- 
rival at the navigable section of the 
Pucalpa River, create a new kind of 
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**Panama Canal”’ through the widest part 
of the South American Continent. It will 
then be feasible to travel or to ship freight 
from the Pacific Coast of Peru overland to 
the Amazon and by way of that stream 
to the Atlantic Coast of Brazil. 

Chile has for some time been conducting 
a progressive program of roadbuilding, 
which is indicated by the fact that ex- 
penditures for the construction and main- 
tenance of highways and bridges amount- 
ed to around $7,400,000 during 1941. 
Work is now underway on a stretch from 
Santiago to Concepcién, a distance of 540 
kilometers (335.5 miles). Actually, this 
will not become a part of the Pan American 
system because the principal artery ex- 
tends only as far south as Valparaiso, 
where it turns and goes southeast to 
Santiago, the capital, continuing thence in 
an easterly direction across Argentina to 
Buenos Aires. 

Now open to traffic are large sections of 
the four principal roads which make up 
Argentina’s share of the Pan American 
Highway. The link with Chile is nearly 
finished—the Buenos Aires-Mendoza sec- 
tion of 1,114 kilometers (692 miles) is 
paved and the 119 kilometers (74 miles) 
to the Chilean frontier have been rip- 
rapped. Considerable work remains to be 
done on much of the main route to Bolivia, 
only a moderate amount of basic con- 
struction having so far been done. Also 
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uncompleted is a large stretch of the high- 
way to Asunci6n, the capital of Paraguay. 
It is paved as far as San Justo, something 
less than halfway between Buenos Aires 
and Asuncién, the northern terminus. 

Operations are now in full swing on the 
fourth of Argentina’s international routes, 
that extending northward to Uruguay. 
This will be one of two through highways 
from Buenos Aires to Rio de Janeiro, 
Brazil, and involves the building of a 
bridge across the River Uruguay at Paso 
de los Libres for which a contract has re- 
cently been let. The second one will start 
at Colonia, Uruguay, across the River 
Plata from Buenos Aires, and will run 
eastward to Montevideo and _ thence 
northward to the Uruguay-Brazil border. 
Both end at Porto Alegre, Brazil, from 
which junction a single road extends to 
Sao Paulo and Rio de Janeiro. 

In considering the transportation prob- 
lem in the good-neighbor nations to the 
south, the railway facilities are of the ut- 
most importance, for highways alone are 
not adequate. Moreover, both local and 
international rail systems are essential to 
the large-scale operation of mineral, in- 
dustrial, and agricultural enterprises. The 
existing lines in Latin America serve large- 
ly to haul raw materials from inland areas 
to seaports, and only to a minor extent for 
international communication. This situa- 
tion will have to be changed if South 






This new steel suspension bridge across the Lempa River in Salvador was opened 
to travel on June 6. It is 1,350 feet long—the longest of its type in Central America. 
Its cost of $700,000 was borne entirely by the republic. The span was erected by 
the United States Steel Export Company. Prior to its construction all highwa 


traffic had to be ferried across the Lempa. 


Delays were often caused by hig 


water and many lives and much valuable cargo were lost. The picture at the left 
shows Pres. Maximiliano H. Martinez of Salvador cutting a ribbon at the formal 
opening of the bridge. Col. Carlos Mejia Osorio, subsecretary of public works and 
agriculture, is in the center, and C.K. McCracken, representative of the contracting 


company, is on the left. 


. Photos from Ingenieria Internacional 











America’s great natural wealth and her 
industrial life are to be fully developed. 

The submarine menace and the dearth 
of shipping space have led to considerable 
speculation as to the possibility of a rail- 
road from the United States-Mexico bor- 
der to and through the southernmost of 
the Central American countries. The con- 
struction of such an Inter-American route 
would be a costly undertaking, even 
though the existing rail facilities in Central 
America are more extensive than they are 
generally believed to be. The rolling stock 
of Mexico’s principal railroads in use dur- 
ing 1940 consisted of 1,353 locomotives, 
20,663 freight cars, and 1,354 passenger 
cars. 

The most important of the Mexican 
lines is the Ferrocarriles Nacionales de 
Mexico (National Railways of Mexico) 
which has done much modernizing with 
respect to both equipment and roadbed in 
the past several years. Approximately 
$51,000,000 was spent in 1941 by 24 of the 
country’s railroad companies for new 
equipment and maintenance, and a large 
number of locomotives, freight cars, and 


equipment is now on order. The principal 
line in Central America is the Internation- 
al Railways of Central America, which 
serves Guatemala and Salvador. Latest 
reports show that this road operates 795 
miles of 3-foot-gauge track, 90 locomo- 
tives, 1,674 freight cars, and 186 passenger 
cars. The railroads of Salvador, Costa 
Rica, Nicaragua, Honduras, and the Canal 
Zone total approximately 1,600 miles 
varying in gauge from 3 to 5 feet. 

Certain freight is now being accepted 
by the Missouri Pacific Lines for ship- 
ment to points in Central America. The 
traffic is routed beyond Laredo, Tex., via 
the National Railways of Mexico to Pa- 
chuca, a short distance north of Mexico 
City; by another line to Cordoba; and 
thence again by National Railways of 
Mexico to Suchiate on the Mexico-Guate- 
mala frontier. The latter road is now 
completing a bridge over the Suchiate 
River to facilitate the interchange of 
standard- and narrow-gauge cars. The 
opening of this span will eliminate the 
time-wasting practice of transferring 
freight by truck and ferry across the river, 


PARAGUAYAN ROADBUILDERS 


Modern portable air compressors and Jackhamers, built in the United States, help 
speed construction of the highway through difficult terrain in this republic. 























and carting it from there to Ayuth 
Guatemala, for reloading onto narrow. 
gauge cars of the International Railways 
of Central America. Shipments over thi, 
route were formerly limited to pieces anq 
packages of not more than 200 pound 
each, but present facilities permit jp. 
dividual weights up to 2,200 pounds 
From Ayutla the freight goes to Champer. 
ico and San José, on the Pacific Coast of 
Guatemala, to Guatemala City, or tp 
Puerto Barrios on the Caribbean side of 
the country. In addition, the railroad ey. 
tends southward to the capital of Salvador 
and to La Union-Cutuco on the Pacific 
Coast of that republic. 

The two logical shipping ports of the 
Central and South American countries are 
Puerto Barrios and La Union-Cutuco, and 
regular steamship service has been maip- 
tained between the latter and the Pacific 
ports of Honduras and Costa Rica. 
Usually, where there is enough cargo to 
justify regular transportation, it is made 
available, and there is every expectation 
that steamship operations will increase 
as railway traffic to the aforementioned 
points increases. As advantage must be 
taken of every bit of cargo space for 
strategic reasons, the success of the all- 
rail route to Guatemala and Salvador 
would seem to be assured, at least for the 
duration. 

Although the demand for railroad 
equipment in Central and South America 
is great at the present time, the belief 
prevails that it will continue to be heavy 
and perhaps even increase after the close 
of the war. Unquestionably, an Inter- 
American Railway would greatly magni- 
fy the benefits that the good-neighbor 
countries can count upon following the 
opening to through traffic of the final link 
of the Pan American Highway. 
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The 
“Big-Ineh”’ 
Pipe Line 


2. H. Vivian 


Photos from Lincoln Electric Co. 


FIRST ASSEMBLY OF LINE 
The first weld was made on August 3 at a point near the Texas-Arkansas state line. 


This was less than two months after authorization of construction. It is e 


that all the pi 
through it before February 1. 


world’s largest oil-carrying pipe 
line is being laid between Longview, 
Tex., and Norris City, IIl., to relieve 
mages in petroleum products on the 
Mem seaboard. Dubbed by oil men the 
M-Inch’”’ line because of its size, it will 
iver crude oil or refined products at the 
MS of 300,000 barrels a day. These will 
"Wansshipped eastward from Norris 
through other pipe lines, by railroad 
tars, or by river barges. To expedite 
Wing of the 550 miles of 24-inch pipe 
a, construction was divided among 
"Prominent and experienced con- 
fs, and they are scheduled to have it 
found by December 1. 
Miginally projected a year or more 
ie system was to extend all the way 
Atlantic Coast. However, the War 
tion Board refused to approve it 
fe of the great amount of steel that 
required, and the line now being 
resents a compromise. The un- 
has had the backing of Petro- 
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will be in the ground by December 1 and that oil will be flowing 


leum Coérdinator Harold L. Ickes since 
its inception, and it was largely because of 
his insistence that WPB eventually sanc- 
tioned it. His convincing argument was: 
“You can’t sink a pipe line.”” The work 
was authorized on June 10, with the un- 
derstanding that the pipe would be manu- 
factured and laid in time to be of service 
during the approaching winter. Indica- 
tions are that that promise will be kept. 

The line is being built for the Defense 
Plant Corporation—a subsidiary of the 
Reconstruction Finance Corporation—by 
War Emergency Pipelines, Inc., a non- 
profit engineering, administrative, and 
construction organization. Its directing 
personnel has been largely drawn at no 
cost to the government for salaries from 
the major oil companies of the country. 
Headquarters of War Emergency Pipe- 
lines, Inc., are at Little Rock, Ark., where 
the unwieldy name has been shortened to 
Wepinc. Heading its officers is W. Alton 
Jones, president of Cities Service Com- 


pany. Its vice-president and general man- 
ager is B. E. Hull, president of the Texas 
Pipe Line Company. Maj. A. N. Horne, 
who left his post as manager of the Empire 
Pipe Line Company to enter the service, 
has been released by the army to serve as 
vice-president and superintendent. J. W. 
Cason of the Standard Oil Company of 
Louisiana is acting astreasurer and comp- 
troller, and H. M. Lingle of the Humble 
Pipe Line Company is purchasing agent. 
Oscar Wolfe, formerly chief engineer of 
the production department of The Texas 
Company, is chief engineer of lines. Lester 
M. Goldsmith, chief engineer of the At- 
lantic Refining Company, served until 
recently as chief engineer of pumps and 
terminals, his services having been donat- 
ed to supervise pump-station design. The 
advisory engineering committee is com- 
posed of Mr. Goldsmith, W. R. Finney of 
the Standard Oil Company of New Jersey, 
and C. H. Kountze, of the Sinclair Refin- 
ing Company. Charles P. Cather is super- 
vising engineering for the Defense Plant 
Corporation. 

The Defense Plant Corporation will 
own and operate the line, which is esti- 
mated to cost $35,000,000. It is not now 
known what its status will be after the 
war is over. Opinion among oilmen is 
divided as to whether or not it will be 
needed under normal conditions, but most 
of them believe that it will be operated at 
partial capacity. There is a possibility 
that it will later be extended to the Phila- 
delphia-New York area. Although it is 
ordinarily cheaper to transport oil by 
tanker than by pipe lines, it is pointed out 
that the “Big-Inch” line will effect great- 
er economies than usual because of its 
large capacity. 

In addition to the main line, the con- 
tracts now being carried out provide for 
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Before being placed in the ground, the pipe is cleaned, 
coated with enamel, and wrapped with heavy asbestos- 
felt paper to even it against corrosion. The cleaning and 

ine (left) is so large that the operator rides it 


priming mac 
both to control it and to esca 
revolving brushes. It travels 


the laying of two laterals from Norris 
City—a 14-inch branch to Mount Vernon, 
Ind., from which point barges will move 
oil up the Ohio River to Pittsburgh, and a 
10-inch line to Enfield, Ill., where a con- 
nection will be made with the Illinois Pipe 
Line Company network. This will deliver 
oil to Chicago and Toledo for transship- 
ment by lake tankers and barges. It 
should be pointed out here that a consid- 
erable amount of the oil transported 
through the “‘Big-Inch’’ line will be con- 
sumed in the Middle West. It is expected, 
however, that a minimum of 150,000 bar- 
rels will reach the Atlantic States daily. 
Some of it will be drawn from the line be- 
fore it reaches Norris City so as to take 
advantage of existing storage tanks and 
tank-car loading racks belonging to other 
pipe-line systems. It will be necessary to 
provide tanks for storage at Longview, 
Norris City, and Mount Vernon, and ef- 
forts are being made to locate used mate- 
rials for that purpose to keep down the 
consumption of new steel. In order to 
augment the supply of oil for the system, 
plans are being made to reverse the flow 
through several existing lines that run 
from the Longview area to refineries in the 
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some of the dust from its 
e pipe under its own 
but is supported by an outrigger arm with a wheel at its 
outer end. The enameled pipe (right) is held high enough 


CLEANING AND COATING PIPE 


by w 


wer, 


Beaumont-Port Arthur-Houston section in 
Texas. It is contemplated running fuel 
oil through at times, although this will 
not be done during very cold weather be- 
cause the high viscosity of fuel oil would 
materially reduce the volume that could 
be sent through daily. 

To push the oil through the line there 
will be ten pumping stations, located at 
average intervals of 55 miles. An interest- 
ing sidelight of this phase of the operations 
is that it will require twelve days just to 
fill the pipe, which will hold 3,500,000 bar- 
rels of oil. Each station will house three 
single-stage centrifugal pumps each driven 
by a 1,500-hp. motor. Ten of these pumps 
are now being built by Ingersoll-Rand 
Company. The pumps in each station will 
run in series and the pressure in the final 
unit will be raised to around 750 pounds 
per square inch. As it was specified that 
no critical materials should be embodied 
in the pumps, they are being built of high- 
strength cast iron, and the design has been 
suitably modified to enable the machines 
to meet service conditions. 

When WPB rejected the original ap- 
plication for the project because of the 
amount of steel that would be required, 


by side-boom tractors to provide clearance for the revolving 
wrapping machine shown at the right. The wire slings 

hich it is supported are equipped with rollers that 
move along without damaging or so much as marking the 
hardened primer coat. When ready for lowering, the pipe 
weighs about 100 pounds per foot. To handle this load the 
tractors have to be counterbalanced heavily on the off side 
to keep them from tipping over. 


Photos from Oil Weekly 





investigations were made of possible sub- 
stitute pipe materials. Concrete, glass, 
wood, fiber, plastics, and reinforced fab- 
rics were considered, but it was found that 
none of them would be suitable unless 
used in combination with considerable 
quantities of steel or copper. The steel 
pipe being utilized is classed as Grade B 
under the specifications of the American 
Petroleum Institute. It is drawn, seamless 
tubing with a %-inch wall thickness and 
weighs 94.62 pounds per foot. It is being 
manufactured by the National Tube 
Company at its Lorain, Ohio, mill. ‘The 
contract shipping schedule calls for de 
liveries of 100 miles in July, 160 in August, 
140 in September, 130 in October, and 20 
in November. 

The contractors for laying the line and 
the section each is handling are: 

Williams Brothers, Tulsa, Okla.—Long- 
view, Tex., to the Texas-Arkansas stale 
line. 

O. E. Dempsey Construction Company, 
Tulsa, Okla.—Texas-Arkansas state line 
to Gurdon, Ark. 

Anderson Brothers, Tulsa, Okla.—Gut 
don, Ark., to Little Rock, Ark. 

Oklahoma Contracting Compary, Dal- 
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ate line 


1.—Gur- 


Ly, Dal- 


jas, Tex.—Little Rock, Ark., to the Ar- 
kansas- Missouri state line. 

C.S. Foreman Company, Kansas City, 
Mo.—/.rkansas-Missouri state line to 
[llmo, Mo. 

Ray E. Smith Construction Company, 
Eldorado, Kans.—Illmo, Mo., to Harris- 
burg, Ill. 

Sheehan Pipe Line Construction Com- 
pany, Tulsa, Okla.—Harrisburg, IIl., to 
Norris City, Ill. Also the branch lines 
from Norris City to Mount Vernon, Ind., 
and to Enfield, IIl. 

Williams Brothers was also awarded 
the contract for running the line across 
the eight largest streams that intersect 
the route. These are the Red, Little Mis- 
gouri, Ouachita, Arkansas, Cache, White, 
§. Francis, and Mississippi. The latter 
will be crossed below Cape Girardeau, Mo. 

The procedure of the pipe-laying gangs 
follows standard practice, with such modi- 
fications as pipe size and weight may dic- 
tate. Although the line is exceptionally 
large for an oil carrier, considerable lengths 
of 24-inch gas line have been laid in the 
Mid-Continent area, and contractors have 
consequently developed a technique for 
the handling of large pipe. Division of 
the work among seven contractors was 
calculated to expedite it for two reasons: 
First, it would permit operations to pro- 
ced simultaneously at a number of 
places and, second, no contractor would 
have such a large section that he would 
be compelled to buy new equipment and 
perhaps wait for it to be delivered. 

Preliminary surveys for the line were 
made from the air last summer, and with 
the general route thus determined it took 
only a short time for the ground crews to 
complete the work after construction was 
authorized. The ditching, stringing, and 
laying of the pipe all call for the use of un- 
usually large mechanical equipment. The 
trench is 30 inches wide, and the ditching 
machines required to excavate it to the 
specified depth are so heavy that bridges 
many secondary roads have to be rein- 
forced to enable them to reach the right 
ofway. The pipe is delivered in 40-foot 
sections and strung out along the line, and 
inassembling the units the beveled ends 
of abutting lengths are tack-welded by 
one crew followed by a second crew that 
completes the job by running three beads 
found each junction point. All welding 

isdone with electric units. 

As on all pipe-line work, pneumatic 
“ipment is being employed to advan- 
lange, but very little rock is being encoun- 
ted. Consequently, the amount of drill- 
ig and blasting required is small. How- 
Wer, all the contractors have portable 
“Mpressors on the job, together with the 
Wual complement of drills, paving break- 
%, clay spades, and backfill tampers. 

air is regularly used for the 
bumers needed in making bends in the 

Pipe sections, the zone where the bend is 

being heated. If an underbend is 

Wanted, the pipe is supported at both ends 


Novemper, 1942 








ROCK WORK 


This picture, which was taken during the construction of another pipe line, shows 
the use of portable compressors and Jackhamers in trenching through rocky 
ground. Aside from an occasional boulder, little rock has been encountered on the 
“Big-Inch” line, but all contractors have portable compressors and air-driven 
tools on hand to cope with hard ground when necessary. 


and allowed to sag of its own weight. To 
make an overbend, only one end is sup- 
ported and the other one is allowed to sag. 
For side bends, the section is treated in 
either of the ways just described and then 
rotated 90° in one direction or the other. 

Before being lowered into the trench, 
the pipe is coated with enamel and then 
wrapped with asbestos-felt. When finally 
ready, it weighs approximately 100 pounds 
per foot. To handle it, the side-boom 
tractors used have to be extra counter- 
weighted on the off-boom side. When an 


assembled section, with the open end 
plugged, is lowered into the trench it is so 
buoyant that it will float in 8 inches of 
water. It is therefore necessary to pump 
out the trench before putting in the pipe. 
Despite the difficulties of handling pipe 
of this size, the experienced crews of each 
contractor have been laying from 4,800 
feet to more than a mile a day and aver- 
aging around 5 miles a day collectively. 


Editor’s Note: Since this article was written, the 
steel for the 857-mile extension to the Atlantic 
seaboard has been allocated. 
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CONSTRUCTING THE CANAL 


From 1859 until 1863, much of the work was done by Egyp- progress greatly accelerated. This view showing dredges 


tian laborers furnished by the viceroy. 


en these were 


in operation was reproduced from a woodcut that appeared 


withdrawn, mechanical equipment was introduced and in the March 20,1869, issue of Harper’s Weekly. 


NE of the rich prizes at stake in the 
(esa in Libya is the Suez Canal, 

lifeline of trade between Europe and 
the Orient. The status of the waterway is 
anomalous. It is owned by a private com- 
pany and, theoretically, is open to use by 
all the nations in peace or war. Now it is 
under the control of British soldiers, and 
for the second time in a third of a century 
its banks are almost a continuous armed 
camp. No Axis shipping has passed 
through since hostilities started, and the 
route has presumably been largely aban- 
doned by the English as a thoroughfare 
to the Far East since enemy submarines 
became a serious menace in the Mediter- 
ranean Sea. Nevertheless, it still possesses 
enormous strategic value. 

The Suez Canal, although of relatively 
modern construction, is of ancient concep- 
tion. The idea of linking the Mediterra- 
nean and Red Seas is almost as old as 
civilization itself, and the work was ac- 
complished several times in days long 
past. In fact, there is some evidence that 
the first of these waterways was built 
some 4,000 years ago. However, the 


course of the early canals differed from 
that of the present one. Instead of being 
a direct north-and-south connection be- 
tween the two seas, they took off from the 
Pelusiac arm of the Nile River and ran 






6887 


The Suez Canal 


eastward to the head of the Red Sea, 
which formerly extended several miles 
farther north than it does now. As a mat- 
ter of fact, Nature provided most of the 
channel, as the Pelusiac branch overflowed 
in flood seasons and filled the depression 
known as the Wadi Tumilat, which reaches 
almost to the Red Sea. All that the an- 
cient workers had to do was to deepen the 
shallower sections of this watercourse; but, 
even so, that was a formidable task with 
the equipment at hand. 

According to the writings of Aristotle, 
Pliny, and Strabo, the legendary King 
Seostris of Egypt built the first such 
canal. He is also supposed to have con- 
quered the entire known world of his 
day, although there is reason to believe 
that he was only a mythical figure con- 
cocted by the Egyptians as a matter of 
national pride. However, an inscription 
at Karnak indicates that a canal was in 
existence at the time of Seti I (1380 B.C.), 
and sections of its channel are still visible 
in the Wadi Tumilat. The Pharaoh Necho, 
who lived around 600 B.C., sought un- 
successfully to provide another canal, and 
Herodotus wrote that 120,000 men died in 
the attempt. Nearly a century later 
Darius completed the work that Necho 
started. Neither this waterway nor the 
previous ones were directly connected 


with the Red Sea because of an obstruct- 
ing stretch of high ground just west of it. 
Ships using the canal ascended the Pelusi- 
ac arm of the Nile, then followed the 
former to Heroopolis, where their cargoes 
had to be unloaded and transported over- 
land to vessels in the Red Sea. This final 
section was canalized by Ptolemy Phila- 
delphus in 285 B.C., and at the junction 
point he built the town of Arsinoé. Dur- 
ing the next 300 years the Nile reformed 
its delta, causing the Pelusiac branch to 
become virtually dry and making it im- 
possible to use this route. That was in the 
reign of Cleopatra (31 B.C.). Trajan, o 
more likely the Arab ruler ’Amr who con- 
quered Egypt in the seventh century, rf 
stored it and extended it westward to Old 
Cairo. From time to time various rulers 
closed the waterway to keep their enemies 
from using it, with the result that it be- 
came clogged here and there with sedi- 
ment. However, as late as 1861 sections 
of it were inundated whenever the Nile 
overflowed, and its line was followed to 
some extent by the French engineer 
when they built a fresh-water canal ™ 
conjunction with the Suez Canal. 

The cutting of a direct waterway across 
the Isthmus of Suez was considered in the 
eighth century by Harun al-Rashid, but 
he decided not to attempt it because he 
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did not want to provide the Turkish navy 
with a means of reaching the coast of 
Arabia. Following the discovery of the 
route around Africa to India near the 
dose of the fifteenth century, the Vene- 
tins urged the Egyptians to dig a canal. 
This Turkey opposed, and nothing was 
done. Louis XIV of France gave thought 
to the project in 1671, but the work was 
not undertaken. The age-old scheme 
came to the attention of Napoleon Bona- 
parte when he was in Egypt in 1798, and 
he ordered his engineer J. M. Lepére to 
make a survey. When the latter reported 
that there was a difference in elevation of 
29 feet between the Mediterranean and 
the Red Sea, Napoleon lost interest be- 
cause of the apparent need of extensive 
locks to operate the waterway. 

Early in the next century Claude Saint 
Simon, French socialist, urged the con- 
struction of the Suez and Panama canals 
to bring the nations closer together. In 
1847 one of his followers, Prosper Enfan- 
tin, organized the Société d’Etudes pour 
le Canal de Suez whose engineers sub- 
sequently proved that the two bodies of 
water were at virtually the same level. 
Ferdinand de Lesseps, who had been as- 
sciated with the Saint Simonists and 
who was later to dig the canal, became 
the chief proponent of the scheme in 1854. 
De Lesseps was the son of a former French 
vice-consul to Egypt, which was ruled by 
vieroys named by the Turkish govern- 
ment. Upon the death of Viceroy Abbas 
Pasha, de Lesseps’ close friend, Said 
Pasha came into power and soon invited 
de Lesseps to Egypt to visit him. While 
they were crossing the Libyan Desert 





struct- fom Alexandria to Cairo, they discussed 
tof it. acanal, and the viceroy asked him to 
Pelusi- @ daw up a memorial on the subject. 

ed the In the winter of 1854-55, de Lesseps 
cargoes @ ind two French engineers, Linant Bey 
Pip ia ind Mougel Bey, made a survey of the 





isthmus, and in March, 1855, delivered to 


it im- 


jan, or 
ho con- 





anal in 

y across : : 

d in the FERDINAND DE LESSEPS 

id, but President and manager of the French- 


company that built the Suez 
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Said Pasha a report that convinced him 
that the scheme was feasible. It was de- 
cided to run a canal from Suez on the Red 
Sea to Pelusium on the Mediterranean, and 
to extend it at either end by means of 
jetties to provide the necessary depth at 
the entrances. It was to be 325 feet wide 
at the top and 26 feet deep. Its cost was 
estimated at 160,000,000 francs ($32,000,- 
000) and the time required for construc- 
tion was set at six years. 

Concessions were granted to de Lesseps, 
and in 1858 he formed a company to sell 
its 400,000 shares at 500 francs each. In 
less than a month 314,494 shares were 
subscribed for, most of them in France 
and Turkey. Viceroy Said Pasha took the 
remaining 85,506 shares. The English 
had opposed the scheme as impractical, 
and invested practically nothing in it. 
Russia, Austria, and the United States 
also did not participate. Later, however, 
after the canal had been completed, Lord 
Beaconsfield prevailed upon his govern- 
ment to take an interest, and in 1875 
England bought 176,602 shares for ap- 
proximately $20,000,000, including the 
holdings of Said Pasha. 

De Lesseps’ original plans were referred 
by the viceroy to an international com- 
mission in 1855, and only minor changes 
were made in the route. The line passed 
through three natural depressions that are 
now Lake Timsa, Lake Menzala, and the 
Bitter Lakes. ‘The concessions granted 
the company all the land it would require 
to excavate the waterway and for quarry- 
ing needful stone. Ownership of the canal 
was vested in the company for 99 years, 
after which it was to pass to the Egyptian 
government unless other arrangements 
were made meanwhile, and during this 
period 15 per cent of the profits were to 
go to the Egyptian government. In addi- 
tion to the maritime canal the company 
was obligated to dig a fresh-water channel 
from the Nile near Cairo to Lake Timsa, 
with branches from that point paralleling 
the course of the main canal. Tolls were 
to be the same for ships of all nations. 

De Lesseps served as president and 
manager of the company, and his chief 
engineer was Voisin Bey. Work was 
started by de Lesseps and a group of 
Arab laborers at Port Said in 1859. The 
port was located on a low, narrow sand 
bank, and the first huts to house the work- 
men were built on piles. More than 1,000 
acres of solid land was formed in dredging 
a harbor and channel. To keep out the 
mud brought down by the Nile and to 
protect shipping from storms, two jet- 
ties—6,000 and 8,100 feet long, respec- 
tively—were run out into the sea. These 
were constructed of inasonry blocks, 
weighing up to 20 tons each, made of 
lime, sand, and water compressed in hy- 
draulic molds and dried in the sun for 
from two to three months. 

Other sections of the canal were then 
undertaken, using the labor of 20,000 
fellahs or peasants, feudal workers of the 
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ROUTE OF THE CANAL 


viceroy, under the terms of the conces- 
sions. Although these laborers were paid 
and treated better than they were under 
their former status, the Khedive Ismail, 
who succeeded Said Pasha upon the lat- 
ter’s death in 1863, intervened and de- 
manded of the Turkish sultan that their 
service be ended. This was ordered under 
penalty of stopping operations by force 
if the command was not complied with. 
The company was paid an indemnity and 
also recompensed for relinquishing cer- 
tain lands that had previously been 
awarded to it. Abolition of the forced 


‘labor system turned out fo be a good 


thing, for it brought about the introduc- 
tion of mechanical equipment and better 
engineering methods. 

At that time the work was divided into 
four contracts, three covering excavation 
and the fourth furnishing blocks for the 
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jetties at Port Said. Two of the former 
were afterwards consolidated and carried 
out by Paul Borel and Alexandre Levalley. 
For 29 miles southward from Port Said 
the canal runs through Lake Menzala, a 
shallow body of water with a mud bot- 
tom, then through 2 miles of sand hills, 
8-mile Lake Ballah, and a deep cut to 
Lake Timsa. The latter cut is the deepest 
in the canal and extends 60 to 70 feet be- 
low the surface. After passing through 
Lake Timsa the waterway enters another 
artificial channel which connects with the 
24-mile Bitter Lakes, terminating in a 
cut extending to a point in the Red Sea 
1-mile southeast of Suez. Most of the 
material was soft and easily removed. In 


low areas, water was admitted to permit 
the use of floating dredges. Some rock 
was encountered, chiefly near the southern 
end. A total of 96,938,066 cubic yards of 
material was excavated. Where the fresh- 
water canal from the Nile reaches Lake 
Timsa, about midway of the maritime 
canal, the town of Ismailia was estab- 
lished, and it was there that de Lesseps 
had his home during the construction 
period. The waterway is 101 miles long 
and was formally opened with inaugural 
ceremonies at Port Said on November 16, 
1869. On the following day 68 ships of 
many nationalities, led by one that car- 
ried the Empress Eugenie of France, 
started through it, reaching Suez three 





B. F. Shepherd Honored 


HE 1942 Albert Saveur achievement 

award of the American Society for 
Metals was bestowed last month upon 
B. F. Shepherd of. Phillipsburg, N. J., 
metallurgist for Ingersoll-Rand Com- 
pany. The presentation was made during 
the annual convention of the society in 
Cleveland, Ohio. Mr. Shepherd received 
the award in recognition of his several 


contributions to the knowledge of metals. 
The award derives its name from the fact 
that Doctor Saveur, long considered the 
dean of American metallurgists, was the 
first man to receive it. The American 
Society for Metals was formed during 
World War I. It is the leading society 
in its field, with a membership of more 
than 14,000. 





used by the Cleveland Graphite Bronze Com 
ings for the navy. There are 13,000 feet of 


Photo from Compressed Air Institute 
PNEUMATIC-TUBE TERMINAL 
This striking picture shows the central station of the pneumatic-conveyor system 


y, manufacturer of bearing bush- 
and 26 stations. The longest line 


has a reach of 1,200 feet, and a tube carrier 3 inches in diameter and 12 inches 
long travels through it in 40 seconds. More than 1,000 letters, blueprints, etc., are 


sent through the transfer system each working day. 





days later. Regular service was estab. 
lished immediately, and in 1870 arounj 
500 vessels made use of the canal. 

Although the company sold no stoc; 
other than the original shares, it wag o. 
bliged to raise additional money to con. 
plete the work by borrowing, selling land 
and by other means. Total expenditure 
to the end of 1869 amounted to 432,897. 
882 francs, or more than double the 
original capital. However, the venture ha 
been a very profitable one, each ghar 
having returned more than eight times its 
cost in dividends. In recent years the 
market value of the shares (par 25) 
francs) has been as high as 18,000 franes, 
The original toll for the passage of 4 
vessel was ten cents a ton, as indicated 
by the ship’s papers. The rate was raised 
in 1872, but several reductions have been 
made since then. Prior to the war the 
charge was seven francs per ton for loaded 
vessels and 41% francs for those in ballast. 
The fee per passenger has remained ten 
francs since the canal was opened. Cargo 
traffic in 1936, the latest year for which 
figures are available, was 32,378,883 net 
registered tons. In a normal year 55 per 
cent of the shipping was British, with 
Dutch, German, and French ships next 
in importance. 

From time to time the canal has been 
improved. Except in the Bitter Lakes 
section, two vessels could originally pass 
each other only at certain designated 
places. In 1876, in 1885, and again fol- 
lowing the first World War, the channel 
was widened and deepened so that large 
ships can now pass even at bends. The 
depth is such that vessels drawing 38 feet 
of water can negotiate the passage. Be- 
ginning in 1887, ships equipped with elec- 
tric searchlights were permitted to use the 
waterway at night, and this reduced the 
average time of transit from 36 to 15 
hours. Since then it has been cut to 13 
hours, 22 minutes. The maximum speed 
is 7% miles an hour. The canal is mab- 
aged by 32 administrators of whom 21 are 
French, ten British, and one is Dutch. 

During the first World War the Suez 
Canal remained open to Allied and neutral 
shipping, save for a few hours on Febru- 
ary 3, 1915, when a Turkish army of 12, 
000 to 15,000 troops reached that point. 
Those that crossed on pontoon bridges 
were killed or captured, and after a further 
attack on the following day the Turks 
withdrew and did not return. When peace 
came, considerable engineering work was 
undertaken. In addition to the widening 
and deepening program previously met 
tioned, a city was built just east of Port 
Said and named Port Fuad in honor of 
Egypt’s ruler, who dedicated it in 1926. 
This was done to reduce congestion 4! 
Port Said. All the company’s engineering 
and repair shops were moved to the new 
community, where homes were erected for 
the employees. During normal times the 
company employs an operating and mali 
tenance force of some 2,000 men. 
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OT every loyal American speaks 


the English tongue. In the little 

mountain villages of New Mexico 
live men and women who trace their an- 
cestry back to the shores of Spain. In 
spite of the fact that many of them live 
within 20 or 30 miles from a city they are 
primitive people, tilling the same soil and 
following the same customs their fathers 
followed and their grandfathers before 
them. 

Although these people speak only the 
Spanish tongue they are Americans! 
Pioneer Americans, if you please, spring- 
ing from a sturdy race that trickled into 
this land in the wake of Coronado and 
held it against the raids of roving red men 
and the hardships of a bleak land. 

Such a man is Pedro Salazar. Pedro of 
the white teeth and flying hair, Pedro 
Salazar—American! 

® 

Consider Pedro Salazar, 
He never owned a shining car, 
He never held the wealth of men 

All golden in his hand. 

Come sunny days, come days of rain, 

He bends his back, and bends again, 


And whispers to the friendly earth, 
‘This land, she’s Pedro’s land!” 


She’s Pedro’s land! The pride of birth 
Transmitted by a bit of earth 
And burning in the hearts of men 
Who follow Freedom’s star; 
Like you, perhaps, who really rate, 
And you who watch, and you who wait; 
Like you, and me, and Old John Dough, 
And Pedro Salazar. 





EDRO’S land lies in a rough 
Pests: Above his house the Rocky 

Mountains sweep away into rolling 
peaks. Below, the land drops into a series 
of ever-widening terraces where beans 
and corn, growing in cramped fields, 
struggle through the short summer. 
Pedro’s land could be called any number of 


names and still ring true. It could, for 
instance, be called Canyoncito and not go 
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very far wrong. There are many Can- 
yoncitos in Pedro’s land. 

There is no speculation as to the reason 
this village came into being. Indeed, all 
the villages in Pedro’s land were founded 
for one simple reason—water! Somewhere 
high in the mountain above Canyoncito a 
singing spring leaps from the rugged 
earth and tumbles down toward the valley. 
For the first mile or so the water races 
around the rocks and sweeps downward in 
a mad rush. Then the land flattens off into 
a bench, where the speed of the stream is 
checked. Here, on this bench, is Canyon- 


cito, here on the mountainside where 
water is to be had— ice-cold water born 
of snowy mountain tops. 

Somewhere back across the years one 
of Pedro’s forefathers came upon this 
spot in the mountains. Soft green was the 
grass along the edge of the waterway. 
Here he made his home, back yonder when 
America was young. Here to this day live 
the descendents of this same roving 502 
of Spain, the Zamoras, the Luceros, the 
Gutierrezs, the Raels, and the Salazars— 
Americans all. Canyoncito! A village 
with a past but no written history. 
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INE children from the village of 
Canyoncito attend school at San 


Antonio, a few miles down the 
mountainside. Even as is done in more 
prosperous communities, the district fur- 
nishes a bus to transport the children to 
and from school. The vehicle makes its 
regular trips over roads impassable during 
many days of the school year for anything 
except a wagon. So the school bus for the 
children of Canyoncito is a wagon. Frank 
Lucero has driven it for the past four 
years. Sometimes the snow is deep along 
the trail. Sometimes the thawing ruts 
are heavy with mud that clings to spoke 
and felloe. But the bus goes through be- 
hind the sure feet of a pair of mountain 
horses, whose ancestors ran the woods and 
dropped their colts in some forest glen. 

The children of Pedro’s land come early 
and often to the young couples that are 
wed in the church of San Lorenzo. 
Scattered among the villages are native 
midwives who officiate at the births of the 
majority of the children. If a doctor is 
needed for the event, he is called from the 
city 22 miles away! Children in Canyon- 
cito cling to a precarious life until they 
reach maturity. The infant death rate in 
Pedro’s land is one of the highest in the 
nation. Deficiency in diet plays havoc 
with the health of the boys and girls, but 
in spite of that they are happy and full of 
laughter. No child of Canyoncito pines 
away for love and companionship from its 
parents. There are no prouder parents 
anywhere in the world than the ones in 
Pedro’s land. 
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land the houses are made entirely of 

mud, including walls, roof, and floors. 
But in Canyoncito, high on the mountain- 
side, the construction is varied. Some of 
the ancient dwellings are a combination of 
log, and rock, and mud. Long-lasting con- 
struction went into these sturdy walls that 
have turned back the suns of uncounted 
summers and stood guard against swirling 
wintry blasts. Some of the houses reach 
out along the hillside in a long succession 
of rooms that straggle across the face of 
the hill. Babies were born in those dark- 
ened chambers long before the Santa Fe 
Trail made its rutted way to the coast. 
The grandchildren and the great-grand- 
children of those babies still cultivate the 
pocketsize fields around Canyoncito. 
Their wagons still creak along the same 
narrow mountain roads, crawl out on the 
ribbon of concrete at the foot of the hill, 
and wend their way loaded with wood to a 
not-too-distant city. For their own fuel, 
when winter’s snow lies deep, wood is also 
used. Each morning a supply is cut for the 
day’s use. Each night the last stick goes 
into the fire, and no more is provided un- 
til breakfast time. 

Canyoncito folks, and all the folks of 
Pedro’s land have very little use for blood- 
ed stock. The chickens which scratch out 
a living around their corrals are of a mot- 
ley breed, hatched under a brush pile and 
living by virtue of agile legs and sharp 
eyes. Their horses are wood’s colts, eking 
out a bare living from a bare pasture. 


| MANY of the villages of Pedro’s 


Their cattle are wild-eyed and sparsely 


built. 
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Canyoneito 
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Pedro’s land, living close to the scant 

soil on the mountainside. To them 
the church is the living symbol of a just 
God, and their village priest a holy man 
to be honored, and trusted, and believed. 
Even when the whoop of the redskin still 
fang in the hills of Pedro’s land the people 
had their altars and their time of worship. 
Today, in every Canyoncito in Pedro’s 
land their own church stands close beside 
the Sweet water that gives their village 
life. Within its portals are hard benches 
and hard boards worn smooth by kneeling 
Parishioners. Once a month a priest. visits 
the flock, coming from some larger com- 
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Grete folks are the dwellers in 


The 
Chureh 








munity. Once a month the edifice echoes 
to the chant of a solemn mass sung by a 
black-clad priest of the Catholic faith. 
Once a month bent figures come and go, 
crossing themselves and lifting eyes of 
faith to their patron saint. 

Reverend people dwell in Pedro’s land, 
and their patron saint, Saint Lorenzo, 
looks down from a candle-lighted niche in 
some chosen home each year. On the 
tenth day of August the people of Canyon- 


cito celebrate the fiesta of San Lorenzo, and 
the figure of the patron saint is carried on 
straining shoulders and left with another 
honored family for a year. It has always 
been so in Pedro’s land. Flickering candles 
burn upon their altars. On their hillsides 
stands the cross of Christ erected to the 
glory of God. Canyoncito and all of 
Pedro’s land bear witness to the power of 
a rugged cross and the teaching of a 
faithful padre. 
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By the Subscriber, at Union Iroa-¥s 


1 ‘December 2, 1780, 
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Steel Company 


200 Years Old 


Company, which has made muni- 

tions for every war fought by United 
States forces, observed its 200th anniver- 
sary on October 17 at High Bridge, N.J. 
The concern is the outgrowth of an iron 
forge established near High Bridge by 
William Allen and Joseph Turner in 1742. 
The present firm was the first in the 
country to cast alloy steel, and this year 
also marks the 50th anniversary of that 
event. Owing to the restrictions on travel, 
the celebration at High Bridge last month 
was not so extensive as orginally planned. 
Speakers included the company’s presi- 
dent, George R. Hanks, and representa- 
tives of the army and navy. The faculty 
and students of High Bridge High School 
presented a pageant based on the con- 
cern’s history. 

Allen and Turner, the founders of the 
business, were both prominent in colo- 
nial affairs. Allen, who had been educated 
abroad as a lawyer, was mayor of Philadel- 
phia and chief justice of the Supreme 
Court of Pennsylvania. In 1730 he bought 
a portion of the ground on which Inde- 
pendence Hall in Philadelphia now stands. 
After the erection of that historic struc- 
ture he was the first person to put it to 
public use, the occasion being a banquet 
given by him upon his retirement as 
mayor. Although of lesser prominence as 
a public figure, Turner served on the 
Philadelphia Common Council and also 
in the Provincial Assembly. 

On December 1, 1742, Allen leased 
3,000 acres of land containing iron depos- 
its and situated adjacent to a forge, the 
ruins of which still stand on Taylor-Whar- 
ton ground. He built and operated a new 
forge. Ten years later he and Turner 
bought the original forge and mine, as well 


[Xce Taylor-Wharton Iron & Steel 
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PAST AND PRESENT 


The industry that is now the Taylor-Wharton Iron & Steel Company had its begin- 
ning on December 1, 1742, when William Allen of Philadelphia leased 3,000 acres 
near the present site of High Bridge, N.J., and erected a forge. The first-known ad- 
vertisement using the Taylor name was an offering of nail rods in the New Jersey 
Gazette of December 6, 1780 {upper left). Shown above is the entrance to the 


present office building at Hig 


ridge which was erected more than a century 


ago. From left to right the figures are: L.N. Aller, treasurer; George R. Hanks, 
president; and Charles B. Andrews, secretary to the president. 


as the land on which the new furnace had 
been erected. ‘They also constructed a 
new slitting mill the remains of which and 
of the other works are still visible. In all, 
they owned some 10,000 acres, much land 
being required in those days to supply 
wood for the charcoal that served as fuel 
in smelting the iron ore. Most of their 
holdings were disposed of after the wood 
and iron ore had been exhausted. 
Robert Taylor, the first of five Taylors 
to be identified with the concern, started 
working as a bookkeeper for Allen and 
Turner when a young man only a few 
years removed from Ireland. The opera- 
tions were then known as the Union Iron 
Works. The attention of the management 
was directed to Taylor by a petition he 
wrote on behalf of the employees, and in 
1769 he was made manager. In 1775 the 
plant turned out its first munitions, a 
shipment of cannon balls for the Phila- 
delphia Committee of Safety. Allen 


donated his share, but Turner accepted 
payment for his half. One of the molds 
used to cast those missiles is still owned 
by the Taylor-Wharton Iron & Sted 
Company. During the Revolution, John 
Penn, last colonial governor of Pennsyl- 
vania and son-in-law of Allen, was interned 
at the Union Furnace, along with Ben 
jamin Chew, Chief Justice of Pennsylvania 
and a relative of Turner. They were placed 
in the custody of Taylor, who lived m4 
stone mansion on the grounds. Pemp 
named it “Solitude” because he was lone 
ly there. The structure was occupied by 
seVeral of the later Taylors and has been 
kept in a good state of preservation. 
Around 1780, when Allen and Turner 
were both well along in years, Taylor was 
put in charge of the iron works and ran it 
in his own name. He continued as the 
proprietor for twenty years after Allen 
and Turner died, and it was not until 1802 
that the property was divided among four 
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heirs of the partners. The following year 
Taylor bought for $1,464 a tract of 366 
acres which included the mansion “Soli- 
tude,” the forge, and much of the land 
now within the limits of High Bridge. 

During the War of 1812 the plant made 
supplies for the U.S. Army and also farm- 
ing equipment and fittings for the famous 
Conestoga wagons which were the “ prairie 
schooners” in which many pioneers trav- 
eed to the West. A limited amount of ma- 
terial was also supplied to the army during 
the Mexican War. Robert Taylor died 
in 1821 and was succeeded by his son, 
Archibald S. Taylor. The latter conducted 
the business until his death in 1860, when 
hisson, Lewis H. Taylor, took over. The 
third Taylor ran the works under his own 
name for a time, then under the partner- 
ship of Large & Taylor. In 1868 the busi- 
ness was incorporated as the Taylor Iron 
Works, and Lewis Taylor became its first 
president. 

The coming of the railroad to High 
Bridge helped the plant by enabling it to 
bring in anthracite coal and also iron ore to 
supplement the dwindling local supply. 
It also provided transportation for its 
products and gave it business in the form 
of rails, coupling pins, car wheels, and 
axles. As a result, the iron-making facili- 
ties were expanded. The works continued 
to prosper, and in 1877 was producing 50 
axles, 100 car hooks, and 100 car wheels 
daily. It was operating five trip hammers, 
and power was furnished by two turbines 
turned by the waters of the south branch 
of the Raritan River. 

The present era of the company’s activi- 
ties began in 1892, when it obtained the 
American rights to manufacture manga- 
nese steel, which was developed by Robert 
Hadfield in England. The Taylors already 
had considerable railroad business and 
thought that the new material would be 
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acceptable for making railroad-car wheels. 
They poured their first casting on October 
29, 1892. Much to their chagrin, manga- 
nese steel turned out to be unsuitable for 
the purpose, but they soon discovered it to 
be the best obtainable metal for rails, frogs, 
and switches by virtue of its capacity to 
withstand sudden impacts, to which such 
trackwork is subjected. In conjunction 
with William Wharton, Jr., & Company of 
Philadelphia, the Taylor works, on August 
28, 1894, put in place on a Brooklyn, N.Y., 
street railway the first frog with a cast 
manganese-steel center plate. It stood up 
well in service, and other street-railway 
installations followed. 

Steam railroads were reluctant to accept 
the new material, and it was not until 
January, 1900, that the first manganese- 
steel crossing was put in use in Philadel- 
phia. At about the same time a similar 
frog was installed at the Broad Street 
Station in that city, and this lasted 25 
times as long as an ordinary steel frog. 
Thereafter the new material was widely 
accepted by railways, and it continues in 
favor today for track sections that must 
withstand heavy impacts. Because so 
much of the railroad business was done 
through William Wharton, Jr., & Com- 
pany, that concern was absorbed in 1912. 
Knox Taylor, who took over the helm of 
the High Bridge works when his father 
died in 1908 at the age of 97, became the 
first president of the newly formed Taylor- 
Wharton Iron & Steel Company. 

Meanwhile, the U.S. Army and Navy 
had adopted the high-carbon, cast-steel 
projectiles made at the Taylor works un- 
der Hadfield patents, and many 8-, 10-, 
and 12-inch shells were supplied for the 
Spanish-American War. During the battle 
of Santiago Bay, one of them was shot 


clean through the Cristobal Colon, pride of 
the Spanish Navy. During this period, 
manganese steel in the teeth of power- 
shovel buckets came into wide use. Vir- 
tually all the mechanical shovels employed 
on the Panama Canal had “Panama dip- 
per teeth” made at High Bridge. 

In 1915 a new plant was built in Easton, 
Pa., and during the First World War it 
manufactured 538,136 shell forgings, as 
well as forgings for naval guns, tank 
treads, helmets, and for railroad and 
marine equipment. Knox Taylor died in 
1922 and was succeeded as president by 
his cousin, Percival Chrystie, who served 
until 1929, when Mr. Hanks took over the 
guidance of the concern. 

Prior to the attack on Pearl Harbor, one 
of the company’s chief products was 
manganese-steel dredge buckets. Literally 
thousands of these, some of them weigh- 
ing more than 2 tons, were made at High 
Bridge for tin dredges in Malaya and in 
the Netherlands East Indies, as well as for 
platinum and gold dredges throughout 
the world. Before the tin-deposits in the 
Far East fell in the hands of the Japanese, 
the dredges, numbering nearly 200, were 
purposely wrecked. Another of the com- 
pany’s principal products in recent years 
has been drawn- and seamless-steel cylin- 
ders for hydrogen, oxygen, and other 
gases. Thousands of these containers are 
turned out every year, and facilities for 
making them are now being expanded to 
meet increased military demands. Taylor- 
Wharton is also manufacturing manganese- 
steel tank treads, and special manganese- 
steel rail equipment for army camps and 
naval bases, as well as for the nation’s 
railroads. In addition, it is continuing to 
make special manganese-steel equipment 
for essential industries. 


MUNITIONS FOR MANY WARS 


Taylor-Wharton has furnished material for every war in which United States forces 
have engaged. The exhibit shown below is on the company grounds at High Bridge. 


Front row, left to right: 9.2-inch-shell forging, First World 


ar;mold for casting can- 


nonballs, Revolutionary War; small grenade, Revolutionary War; 6-inch-shrapnel 


forging, First World War; 
War; specimen of charcoal pi 


projectile, Spanish-American War. 


155-mm. higpenenre a forging, Second 
iron, Union 

Rear row: 12-inch cast-steel shell, S h- 
American War; 155-mm-shell forging, Second World War; 9.2-inch-shell 


orld 
ron Works, 1742; 12-inch cast-steel 


rging, 


First World War. At the left is a display of the company’s products at the office 
of the Philadelphia Ordnance District. Below, forging for 155-mm. high-explosive 


shell; up 


r left, 155-mm. high-explosive shell ready for loading; center, cross 


section of shell, showing cavity; right, seamless-steel cylinder for storing gases. 


Stringing Air Bases 
Aeross Afriea 


Somewhere in Africa an awed native (right) watches a 
strange mechanical bird wing its way overhead. At the 
left is an air base in process of construction, mainly with 
African labor. Most of the structures are of the prefabricated 
type and were shipped knocked down, accompanied by 


N AUGUST 18, 1941, President 

Roosevelt asked Pan American Air- 
ways to lay out a new air route from the 
United States to Africa and thence across 
that continent to the Middle East and to 
set up a “ferry” service for delivering mil- 
itary planes overseas in fulfillment of the 
terms of the Lend-Lease agreement. He 
requested that the aerial highway be 
placed in operation as quickly as possible. 
Although it was conceded to be a job that 
would take three to five years under nor- 
mal conditions, Pan American had bases 
and airports set up and planes flying the 
route in just 61 days! 

Details of this titanic accomplishment 
cannot be told until the war ends, but the 
bare fact that it was done ranks it among 
the miracle feats performed by private 
concerns in furtherance of the war effort. 
Inasmuch as it was primarily a military 
operation, it may seem strange that it was 
assigned to a commercial air line. Ac- 
tually, this was the logical course for two 
reasons. We were not in the war at the 
time, so our uniformed personnel could 
not be put on the job in many places. 
Moreover, Pan American Airways was the 
best qualified agency to do the work, hav- 
ing previously laid out and operated 75,- 
000 miles of air lanes to and through South 
America, across the Atlantic and Pacific 
oceans, and to Alaska. 

Had there been no first World War, 
there might not now be a Pan American 
Airways to serve the United Nations. 
Juan Trippe, founder and president of 
the aerial transport system that now 
spreads its wings over the world, was a 
student at Yale University in 1917. He 
joined the navy and learned to fly, and 
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ON THE DESERT 


maintaining planes. 


that aroused his interest in aerial trans- 
portation. He established his first com- 
mercial airline on Long Island in 1923 and 
served as manager, pilot, and repairman 
for six planes. In June, 1927, he organized 
Pan American Airways and set up offices 
in two rooms of a New York building. 
Four months later the first load of inter- 
national mail was flown from Key West, 
Fla., to Havana, Cuba, across 90 miles of 
water. During the intervening fifteen 
years, the growth of the organization has 
been spectacular. In 1941 the system’s 
planes flew 24,358,346 miles over 98,582 
miles of route and carried 375,732 pas- 
sengers. : 

The ferry route across Africa had first 
to be built on paper. A group of the line’s 
specialists moved some desks and chairs 
into one big room in New York and just 
about lived there until the job was laid 
out. This involved working out the en- 
gineering details, gathering together the 
personnel required for the construction, 
and arranging to transport the men to 
South America and Africa along with all 
the machinery and tools they would need, 
plus housing accommodations, food, cloth- 
ing, medicine, and such incidentals as 
cooking utensils, dental facilities, and 
laundry equipment. In short, everything 
had to be provided, for most of the work 
was to be carried on far from the outposts 
of civilization. All told, 10,000 separate 
items were on the manifest. So complete 
were the plans that even recreation rooms 
and libraries were furnished, with the 
latest books and periodicals supplied 
regularly by plane from America. Wells 
had to be drilled for drinking water, sew- 
age systems installed, and measures taken 


blueprints showing how to erect them quickly with bolts. 
The mechanical facilities sent abroad to build the bases 
and to equip the shops included portable air compressors 
and small pneumatic tools for the work of assembling and 


to control mosquitoes and other pests. 

Within six weeks 15,000 tons of sup- 
plies were unloaded at African docks and 
started across country to various inland 
points where the airplane bases were to be 
established. The original working force 
consisted of 1,200 men, including experts 
on every phase of the operations involved, 
as well as skilled men in various lines and 
common laborers. Modern machinery 
aided them in carving airfields out of the 
jungles, but human muscles also did much 
of the work. At one stage 7,000 natives 
were employed, most of them moving dirt 
a basketful at a time. Prior to the time 
Pan American took over, the British had 
done some work on the bases, but it was 
little more than a good start. The British 
were handicapped by lack of funds, ma- 
chinery, and planes, but did a creditable 
job with what they had at hand. 

Although planes were flying over the 
trans-Atlantic and trans-African route 
two months after work began, a great 
deal remained to be done at the various 
bases, and activities are still being carried 
on. More than 100,000 tons of supplies 
have been delivered to them to date, and 
Pan American still has a sizeable person 
nel there, the exact number being 4 mili- 
tary secret. Consistent with the High 
Command’s plans of limiting service into 
combat zones to the military as soon 4% 
possible, the army is taking over on Octo- 
ber 31—the date of expiration of Pan 
American’s contract for operating the line. 
Many of Pan American’s key men on it 
have already accepted army commissions 
and expect to continue at their posts ® 
running this gigantic aerial transport and 
ferry service. 
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High Flying 
IGH-ALTITUDE military flying has 
two general effects upon the human 

body. One is identical with that encoun- 
tered by workers in compressed-air at- 
mospheres, while the second and more 
common one is directly the reverse. Both 
conditions are simulated on the ground by 
means of low-pressure and high-pressure 
chambers for the purpose of studying the 





pests. reactions of men training for aviation. 
-sup- The average human being can breathe 
s and fairly comfortably at altitudes up to 15,000 
nland feet if he is not exerting himself physically. 
to be Beyond that height the atmosphere is too 
force “thin” for the lungs to obtain their re- 
cperts quired supply of oxygen without accelerat- 
ylved, ed and labored respiration. Engines ex- 
s and perience the same difficulty and are made 
inery to function normally or even supernormal- 
of the & ly by supercharging—that is, by feeding 
much them air under pressure. Similar measures 
atives are adopted for persons, either by putting 
g dirt interior airplane spaces under pressure or 
time § by providing individual supplies of oxygen 

h had or oxygen-helium mixtures from tanks. 
t was At an elevation of 35,000 feet the at- 
ritish mosphere is only one-fifth as dense as it is 
, ma- at sea level, and at 50,000 feet the pro- 
itable portion falls to one-ninth. Experience 
thows that the lungs approach the starva- 
r the tion point at 45,000 feet even when pure 
route oxygen is furnished for breathing, and 
great there is danger of fainting. The sudden- 
arious ness of the rise into rarified atmosphere 
arried has a bearing upon the physiological con- 
pplies sequence, and the climbing rate of modern 
, and & Sighting craft is growing all the while. For 
2rs00- fxample, it is claimed that the German 
mil § 7-W.190 can ascend at the rate of 3,000 
High § ‘etaminute for the first 15,000 feet. Such 
2 into § *tapid change in atmospheric consistency 
on as imposes a stress upon the airmen akin to 
Octo- & that experienced by divers and caisson 
’ Pan Workers when they come out of “thigh air” 
e line. into normal atmospheric pressure. The 
on it id stream and body tissues are unable 
ssions ‘tid themselves quickly enough of the 
sts in in the air breathed at higher 
+and § Pessure, and these bubbles expand to 


M0portions that cause pain and, in ex- 
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treme cases, stoppages that endanger life. 
Fortunately, the change in pressure for 
every 1,000 feet of rise is equivalent to 
that for about 1 foot of rise in water. Con- 
sequently, the problem is less serious, but 
it is present and will become greater as the 
climbing capacity of planes increases. 

When a member of a plane crew is 
forced to bail out at a high altitude, he is 
in a critical situation as regards his air 
supply. In the range above 18,000 feet he 
cannot get sufficient oxygen from the at- 
mosphere to endure for more than a few 
minutes. If he jumps at an elevation of 
35,000 feet and opens his parachute im- 
mediately, it will take him around ten 
minutes to reach the relatively safe level 
of 18,000 feet, the rate of descent varying 
from 2,400 to 1,200 feet per minute, de- 
pending upon the type of parachute and 
the initial height. ‘This far exceeds the 
limit of safety, and airmen are therefore 
trained to delay opening the parachute 
until at the 18,000-foot level. In the case 
just cited, this would take some 90 sec- 
onds, and there would be danger of the 
man losing consciousness before the time 
came to pull the rip cord. Obviously, 
there is need for mental alertness under 
such conditions, and to help flyers retain 
their faculties under these trying circum- 
stances they are now being provided with 
small portable oxygen sets. So fortified, 
they can breathe with some degree of 
normality during the critical plummet- 
like fall and preserve the keenness of mind 
that is essential to gauging just when it is 
safe to open the parachute. 


Wartime Eating 

E HAVE long been called an over- 

fed nation. Perhaps we are, but 
rationing and shortages bid fair to assert 
their corrective influences shortly. So far 
our principal worries have been over such 
trifling matters as second cups of coffee. 
The staple items of our diet have scarcely 
been touched, although certain cuts of 
meat are harder to obtain and prices of 
innumerable foods have advanced so 
sharply that many prudent housewives 















now curtail their purchases of them. 
Nevertheless, most of us are still using the 
same notches in our belts as formerly. We 
have a long way to go before we reach the 
levels of Great Britain, Germany, and 
Italy, where meat rations are measured in 
ounces per week, and where fats, fresh 
eggs, citrus fruits, and other standard 
foodstuffs have all but disappeared. As 
we approach meatless days and coffee- 
less meals, it is comforting to know that 
our national health is in no great danger 
of being impaired. Only recently an 
authoritative report on the physical and 
mental condition of the British people in- 
formed us that they have not suffered. In 
fact, the death rate from natural causes 
has decreased since the war began. 

On the whole, American laborers, both 
skilled and unskilled, are eating more and 
better food than usual for the simple rea- 
son that they have more money with 
which to buy it. Realizing that good 
health among workers means the loss of 
fewer hours of production and better pub- 
lic morale, the Government is concerning 
itself with what goes on family tables and 
into wage earners’ lunch boxes. Home 
economists and dietitians are educating 
housewives along these lines. The general 
prescription for workers is to eat three 
nutritious meals a day to retain strength 
and fitness, and little is said about stop- 
ping before the appetite is fully appeased. 
It is stressed, however, that meals should 
be balanced, with plenty of fruit and 
vegetables and not too much starch. In- 
stead of the traditional meat sandwich 
and pie or cake in the lunch box, the ex- 
perts are advocating eggs, cheese, and 
even hot stews carried in vacuum con- 
tainers. 

Gas and electric companies and makers 
of cooking utensils are aiding in this 
educational program, with demonstrations 
of various kinds of meals to suit a wide 
range of budgets and to evade shortages 
of certain foods. They are also teaching 
women how to buy and to store foods and 
how to prepare them so that they will be 
both tasty and nutritious. 





HE following paragraphs contain 

significant bits of information culled 
from official press releases sent out by the 
War Production Board. 


SEPTEMBER 21—Fifty-one per cent of 
the weekly ticket sale for bus and railroad 
travel takes place on Friday, Saturday, 
and Sunday. Saturday is the heaviest day, 
with 21 per cent. To shift travel to mid- 
week, it is desired to cut the week-end 
sale to 43 per cent of the total. Based on 
present figures, this represents a drop of 
8 per cent. 


SEPTEMBER 22—The War Production 
Board urged businessmen to consult re- 
gional or field offices and not to go to 
Washington unless they have to. There 
are twelve regional and 127 field offices, 
and these can handle most matters quicker 
than the Washington office which is over- 
loaded because of so many visitors. 


SEPTEMBER 24—Until December 23, a 
maximum of 6 pounds of iron and steel 
may be used on a casket as joining hard- 
ware. After that date the permissible 
amount will be 4 pounds. Iron or steel 
handles are prohibited after manufacturers 
have exhausted the supply they now have 
on hand. 

A ration-coupon banking system similar 
to that in England will be adopted by the 
OPA. About 130,000,000 sugar-rationing 
stamps and 150,000,000 gasoline-rationing 
stamps are now handled monthly. Under 
the system merchants will deposit their 
stamps in a bank and will issue vouchers 
against them, just as is done with money. 
The plan will be given a 6-week test in 
the Albany-Schenectady-Troy area of 
New York before being made nation-wide. 


SEPTEMBER 25—All citizens have been 
asked to report old iron or steel structures 
that might be converted into scrap. Typi- 
cal examples are abandoned bridges, 
buildings, railroad rails, tanks, and sunken 
ships. Upon being informed of their exis- 
tence, the Government will approach their 
owners. Where the cost of dismantling is 
greater than the return, financing may be 
arranged. 

ODT Director Joseph B. Eastman de- 
clined to sanction the scrapping of 800 
discarded cars from New York’s dis- 
mantled elevated railroad, stating that 
they are more valuable as reserve trans- 
portation units. Two hundred such cars 
have already been assigned to service. 


SEPTEMBER 30—Small manufacturers 
who cannot qualify for loans from banks 
can get them from the $150,000,000 fund 
of the Smaller War Plants Corporation if 
the money will help to win the war, ac- 
cording to an official statement. It is de- 
clared that the corporation does not in- 
tend to handle the fund loosely, but that 
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it will not require gilt-edge security from 
the borrower if he can use the loan to ad- 
vantage in aiding our fighting forces. 


OcToBER 1—Offices of the WPB, both 
in Washington and in the field, have gone 
on a 6-day week for the duration. Em- 
ployees who work Saturday afternoons 
will be given four hours off during the 
following week. 


OcrTroBER 2—Auto graveyards, of which 
there are 20,000 in the country, are now 
providing about 20 per cent of all our iron 
and steel scrap. Approximately 400,000 
cars pass through the yards every month, 
as compared with 150,000 in peacetime. 
The average automobile yields 1,500 
pounds of iron and steel, 30 pounds of 
copper, 6 pounds of aluminum, and 50 
pounds of rubber. In addition, a great 
many usable parts are saved and will soon 
become the chief source of supply of re- 
placement parts for cars now on the road. 

By using fewer and simpler milk cans, 
the nation’s dairies will free 18,000 tons of 
steel annually for war production. 

The substitution of silver for copper in 
electrical equipment has saved 12,000 
tons of copper during the past few months. 


OcToBER 6—New Jersey became the 
first state to stagger work and school hours 
by official governmental authority. A co- 
ordinator of transportation, appointed by 
Gov. Charles Edison, ordered schools in 
cities of the state to adopt new opening 
and closing hours—in most cases one hour 
later than those previously in effect. 
Business houses in one section of Newark 
were instructed not to open before 10 a.m., 
and not to close before 6 p.m. Six Newark 
concerns employing large office forces were 
given new opening and closing hours to 
stagger them with changes of shifts at 
war-production plants. 


OcroBerR 8—After December 1, the 
amount of steel in a full-sized bedspring 
will be reduced to 15 pounds, as compared 
with from 60 to 100 pounds, and that in a 
twin or single bedspring to 9 pounds. The 
new order is expected to save 15,000 tons 
of steel annually. 


OcToBER 11—Simplification of forms 
used by WPB to obtain information from 
businessmen has been effected and will 
save 150,000 firms much time. A com- 
mittee assigned to this task has eliminated 
120 forms and simplified 132 others. 
Henceforth all forms will be made to fit a 
standard-carriage typewriter. 

The WPB functions to save critical war 
materials even in far-off Australia. By 
lighting airports under Gen. Douglas 
MacArthur’s control with high-voltage 
electrical systems instead of the low-volt- 
age lines originally requested, it is esti- 
mated that 500,000 pounds of copper, 






lead, steel, and other materials wij] be 
conserved. 


OcroBER 12—Private industries and 
governmental agencies were urged to ut. 
lize water carriers for freight shipment, 
wherever possible so as to ease the burdey 
on the railroads. Railroad freight traf, 
is running 30 per cent ahead of 1941, an 
is still increasing. Expansion of facilitie, 
is difficult because of shortages of mate. 
rials for new freight cars and locomotives 

In an effort to develop new steel] alloys 
that will require smaller amounts of cer. 
tain alloying metals than have been used 
in the past, WPB has authorized geyep. 
teen steel producers to ship experiments! 
quantities of emergency steels to labor. 
tories or manufacturers in the fourth 
quarter of the year. The six most in. 
portant alloying metals are nickel, chrom. 
ium, manganese, tungsten, vanadium, 
and molybdenum. In normal times most 
of our supply of all of these, save molyb- 
denum, comes from abroad. The first 
three were almost wholly imported prior 
to Pearl Harbor. Since 1940, the demand 
for these metals has increased 240 per 
cent. Every effort is being made to de. 
velop new sources of supply, both at 
home and in countries not under Axis 
domination. For example, the United 
States chromium production is 250 times 
greater than in 1940. Despite the prog. 
ress that has been made, shortages of 
certain metals are imminent in the face 
of rising consumption. Hence the ex 
perimentation with new alloys. 


OcToBER 13—The tin-can-salvage pro- 
gram has been extended throughout the 
country, and housewives everywhere are 
asked to prepare cans for collection, to be 
announced locally. Preparation consists 
of removing the label, washing the can, 
cutting off the ends and inserting them 
in the can, and then flattening it. It is 
estimated that there are 1,000,000 tons of 
tin cans in the country. Practically all 
those collected will go to detinning plants, 
where the tin will be recovered and the 
steel-sheet base will be saved for use 2 
steel mills. In the southwestern part of 
the country the cans are sent to copp? 
mines, where they are placed in the mine 
water to precipitate the copper carried 
solution. By this method, every 100 
pounds of tin cans is made to produce 15 
pounds of copper. 


OcroBerR 19—Housewives are bells 
urged to reduce their purchases of canned 
goods by one can each week. It 6 ® 
timated that this would bring about a 
nual savings of 190,000 tons ‘of sted 
2,600 tons of tin, and 77 tons of rubber. 
Purchased or home-grown fresh 
bles or fruits and home-canned foods a” 
suggested as replacements for the cal * 
week that is not bought. 
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ECAUSE virtually all ferrous metals 
Bigice characteristic sparks when 
they are ground with an abrasive, the 
spark test offers a simple, quick, and in- 
expensive means of identifying alloy-steel 
grap in industrial plants. Owing to the 
shortage of most of the alloying elements 
and the emphasis that is being placed on 
their conservation, spark-testing assumes 
added importance at this time. True, it 
isnot nearly so reliable as chemical analy- 
ds and can be substituted for it only to a 
limited extent, but it is the next-best meth- 
od of identification, and is less costly. In 
ascrap yard, which gathers metal from 
many sources, there are naturally alloys 
of many kinds, and the problem of segre- 
gating them is complex. In the average 
industrial plant, on the other hand, there 
are fewer alloys to classify and the salvage 
department knows in advance just what to 
look for. This reduces the chance of error 
and makes spark-testing adequate in most 
instances. The method is not new, having 
been used in steel mills and various indus- 
trial establishments for many years. In 
the case of the former, the flow of material 
is ordinarily great enough to permit one 
man to devote all his time to the work, in 
which he becomes highly skilled. Condi- 
tions are less favorable in the average in- 
dustrial plant, but good results can, never- 
theless, be achieved. 

The only equipment required for spark- 
testing is a power-driven grinding wheel, 
apair of goggles, and, under circumstances, 
a set of standard samples of steels of 
known composition. If the scrap is in large 
pieces, a portable grinder is most suitable. 
But in the average plant most alloy steel is 
in the form of small machine tools, and the 
«rap is normally transported to a central 
point for testing. In such cases a station- 
ary grinder best answers the requirements. 
An air-operated grinder, with foot control, 
is illustrated. Regardless of the type of 
ginder employed, it is desirable that the 


Sasubstitute for metal pipe of 2 inches 
outside diameter or less, The Dow 
Chemical Company is making a plastic 





HEATING 
welding Saran pipe, the pieces are 
on a hot plate, as shown; heated 
8 temperature of 350 to 400°F.; and 
there until the material at the point 
Contact begins to melt. 
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Sparks Reveal Identity 
of Alloy Steel 





SPARK-TESTING 


This equipment is used by the salvage 
department of a large machinery- 


manufacturing plant. The Ingersoll- 
Rand air-operated pedestal grinder 
has a foot control that leaves the oper- 
ator’s hands free for his work. 


pipe of a new thermoplastic resin called 
Saran. The latter is odorless, tasteless, 
and nontoxic, and produces a nonin- 
flammable material of exceptional tough- 
ness and strength, qualities which it is 
said to retain with age. In addition to 
these properties, Saran pipe is claimed to 
be nonscaling and resistant to abrasion, to 
heat up to 175°F., freezing, moisture, 
chemicals, and most solvents. It can be 
cut with a wood or hack saw; can be 
welded, heated, and bent; and can be 
threaded with ordinary iron-pipe dies. 
Unless the latter are sharp, it is advisable 
in the case of the larger sizes to insert a 
close-fitting plug in the end to be threaded 
to guard against compression and result- 
ant shallow threads. Fittings for the new 
plastic pipe other than standard flanges 
are not available at present, but the 
company is engaged in making molds for 
flanges with threaded ells, tees, and cou- 













wheel have a peripheral speed of at least 
4,000 feet per minute so as to produce a 
spark of suitable length and brightness. 
Almost any standard wheel is satisfactory, 
but it is advisable to use the same type all 
the time to obtain the same sparking con- 
ditions. It need hardly be stated that 
direct sunlight should be excluded, al- 
though it is not necessary to have a dark 
room to make the sparks clearly visible. 

An individual spark consists of a main 
shaft or carrier line which may end in an 
arrow-like point, fork into several lines, or 
terminate in a burst. Large numbers of 
these sparks, alike except for size, make 
up a spark stream, and it is difficult to 
observe the characteristics of any one of 
them. Details can be seen better if the 
grinding pressure is reduced, for then there 
will be fewer overlapping sparks. At 
times a single spark clings to the wheel for 
an instant before it is thrown off and 
stands out plainly because there is no back- 
ground of sparks to obscure the details. 

The principal alloying elements in 
industrial steels are carbon, manganese, 
nickel, chromium, molybdenum, tungsten, 
and vanadium. All have sparking char- 
acteristics that can be distinguished by a 
person with moderate experience in spark- 
testing. In the great majority of plants, 
however, most of the tool steel used is 
either a high-carbon type or one that con- 
tains varying quantities of tungsten or 
molybdenum. These can be readily iden- 
tified simply by observing the color and 
the volume of the sparks they emit. Ma- 
chine steel, with 0.20 per cent or more 
of carbon, produces a heavy spark stream, 
molybdenum steel a lesser volume, and 
tungsten steel still less. 

It is not within the scope of this article 
to discuss the details of the sparks given 
off by the various alloys. Those that are 
interested in pursuing the subject further 
are referred to an article in The Iron Age 
for April 16, 1942, by L. P. Tarasov. 


Plastic Instead of Iron for Small-Diameter Pipe 


plings. Tabular data concerning pipe 
sizes, weights, bursting pressures, etc., 
will be furnished upon request. 





WELDING 
At the proper ing the pipe ends are 


pressed together firmly and allowed to 
cool for ten seconds. The entire job 
takes less than a minute, and the weld 
is said to be stronger than the pipe. 
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For tools subjected to rough treatment 
and shock, the Jessop Steel Company has 
developed a water-hardening steel known 
as Type RT. When heat-treated, sections 
less than % inch in size will harden 
throughout, while those 14 inches in di- 
ameter will have a tough core and a hard 
outside layer approximately '/ inch thick. 





From South Africa comes the report 
that a gold reef lost 40 years ago in the old 
workings of the Southern Van Ryn Mine 
in the Klerksdorp district has been redis- 
covered. According to an official of the 
mine, the ore was found hanging like 
icicles from jagged rocks throughout a 
distance of 300 feet, and samples contain- 
ing 70 per cent pure gold could in some 
cases be assayed without the usual re- 
duction. 





Under the trade name of Magnaglo and 
Zyglo, the Magnafiux Corporation has in- 
troduced two new fluorescent substances 
for the detection of flaws in metals. Mag- 
naglo is in paste form and is used in con- 
nection with the company’s Magnaflux 
equipment on parts of magnetized or 
magnetic metals. Zyglo is a liquid and is 
applied to nonferrous metals to disclose 
defects that extend well below the surface. 
(Scratches or minor surface irregularities 
are not shown.) Both glow in black light. 





Anything that will add mileage to auto- 
mobile tires deserves attention, and car 
owners will be interested to hear what 
Transmotive Laboratories has to say 
about the Prolatex Rubber Saving System 
that it has developed. The preservative 
has a soya-bean-oil base compounded 


with several well-known substances that 
check the deterioration of rubber. It is a 
low-viscosity penetrant that is absorbed 
quickly and fills the pores, cracks, minor 
cuts, and abrasions and seals the outside 
surfaces against oil, grease, gas, and air, 
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as well as the harmful rays of the sun. Ap- 
plication is effected with the tires in place 
by immersion in a special dipping tank, 
permitting them, together with the spare, 
to be treated in from 20 to 30 minutes at a 
cost of about 50 cents a tire. The system 
is suitable for all kinds of rubber products. 





So that leather-faced and leather in- 
dustrial gloves may give the longest 
possible wear, J.T. Reed & Company, 
Hancock Square, Charlestown, Mass., is 
prepared to clean, repair, and sterilize 
them at charges varying from 12 to 18 
cents a pair for cleaning and 10 to 15 cents 
a glove for mending. 





National Forge & Ordnance Company 
of Irvine, Pa., recently received its fourth 
award within a year for excellence of pro- 
duction. Its initial award was the Navy 
Ordnance “E”’ pennant in November, 
1941. This was followed by the All Navy 
“E” pennant last April. Then came the 
first white star in May for maintenance 
of award standards for six months. The 
most recent award was the Army-Navy 
flag, and as the white star had previously 
been won it was added to the flag at the 
time of presentation. 





Of considerable interest to users of cut- 
ting tools is the recent announcement by 
the Wright Aeronautical Corporation 
that they can avail themselves of its newly 
developed precision grinding and honing 
process which, according to the vice-presi- 
dent of the company, measurably length- 
ens the period between regrindings and, 
consequently, service life. It is pointed 
out, by way of example, that where a tool 
formerly cut thirteen gears before re- 
grinding it now cuts from 200 to 500, 
while another that had to be reground 
after each operation on a large part of a 
Cyclone engine can repeat the work 28 
times without going back to the shop for 
reconditioning. 





A recent contribution of tremendous 
value to aviation has been made by Dr. 
Waldo Kliever of the Minneapolis-Honey- 
well Regulator Company. Doctor Kliever 
has invented an electrical instrument that 
measures the thickness of ice forming on 
airplane wings and turns on the pneumatic 
de-icing system before it is too late for it 
to be effective. The latter consists of rub- 
ber “boots” on the edges of wings and 
other plane surfaces, on wheel struts, etc. 
These elastic members are made to pul- 
sate by inflating them with compressed air 
and deflating them, thus breaking up the 
ice and ridding a machine of the overweight 
that might send it crashing to earth. 





A tool that serves both as a wire cutter 
and a retriever of small parts such as nuts, 
bolts, washers, etc., is being distributed by 
the Pack-Rite Machine Corporation. The 





device is in the shape of a pistol] y 
long, slender barrel and with a trigestll 
operates hardened-steel cutting 
through a rod inside the barrel. With 
leverage ratio of 15 to 1, slight dom 


HANDY GADGET ; 
The tool (1) and how it is handled i 


cutting a wire (2) and in retrieving a 
nut (3). 


a 


pressure of the thumb on the tri 

sufficient to snip a wire or to pick upan 7 
or the like that has dropped into an i 
accessible place. The Alpert Long-} 08 
Cutter-Retriever is light and flat so tha 


it can be carried conveniently in a belt oF 


holster. 





By a process known in automobile 1 
ufacture as Die-Typing, the Die- 
Company is prepared to produce dies 


quantity for hot-forging work at a cost 
per unit that is said to be considerably 


less than that when manufactured by the : 
customary machine method. The line i 


cludes complete dies for small parts and” 
inserts for die blocks for the productioné 

comparatively large parts. The pi ee $8 
involves the making of a female n si 


die by the conventional method 
which a male master die is forged f 
block of hot steel. It is claimed that th 
latter is good for as many as 300 pre ue c 
tion dies. If more are needed, additional 
male master dies can be made from 
original female master die. 





Chromium, one of the essential % 
metals, is promised us in abundance hi 
at home through efforts of the U. 8. B 
reau of Mines to extract the mineral fo 
the low-grade ores of which we h a 
merous deposits. In the past we have 
pended upon New Caledonia, 
Turkey, the Philippines, and other f 


countries for the 600,000 tons <a 


sumed annually; but with the imports! 
off, we have seriously turned our attem 
to our own sources of supply. nese 
high in iron and low in carbon on 
and, until of late, it has been next @ 
possible to separate them so as to Dum 
ratio of at least three parts chromium 
one part iron, which is necessary 1 
making of ‘satisfactory alloys. BY” 
process developed by the Departmem 
Mines the ratio has been increase@ #77 
less than 2 to 1 to as much as 30-4V" 


ComPRESSED AIR } 














